cd 


Ates EC- 284 УАР 


i A 


Different Groups of Instructions in Instruction Set of 
8088/8086: 











Instruction Set:- 


- The instruction set of a microprocessor defines the basic operations that a 


programmer can make the device perform. 


- The instruction set of 8088/8086 microprocessor has 117 basic instructions. 





| CMPSB Mov 

ААА CMPSW JAE JNBE JPO MOVSB RCR SCASB 
AAD сир JB лс 95 MOVSW REP SCASW 
AAS DAS JC NG ТАНЕ МЕС КЕРМЕ SHR 
ADC ЕС Хуа WGE LDS МОР REPNZ SIC 
ADD DIV JE INL LEA NOT REPZ STD 
AND HLT б дй 5 OR REF STI 

са шу we . JO МШ our RETF STOSB 
CBW IMUL JL JNP LODSW POP ROL 57058 
сс — IN JLE NS 0р POPA ROR SUB 
CLD 1С МР WZ LOPE РОРЕ SAHE TEST 
сы IND ЖА > LOOPNE +. PUSH SAL XCHG 
смс INO ле + LOOPNZ ` PUSHA ЗАВ XLATB 
CMP IRET JNB ӘРЕ LOOPZ РОБНЕ 588 XOR 

ЈА . RCL 
1 


- Тһе wide range of operands and addressing modes permitted for use with 
these instructions executable at the machine code level. 


- The instruction set can be divided into a number of groups of functionally 


` 


related instructions. 


11 Data Transfer Instructions. 2; Isolated 1/0 Instructions. 

3. Arithmetic Instructions. 4. Logic Instructions. 

5. Compare Instructions. 6. Shift Instructions. 

7. Rotate Instructions. 8. Нар. oritrol Instructions. 

9. Jump Instructions. 10. Subroutine handling Instructions. 
11. Stack operations Instructions. 12. Loop handling Instructions. 


13. String handling Instructions. 
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# 
5 
4 
# 
ғ DATA TRANSVER INSTRUCTIONS 
4 
ў Б со s cer oM MiB pid | 
| GENERAL - SIMPLE INPUT AND — SPECIAL FLAG 
PURPOSE BYTE OR | OUTPUT FORT ADDRESS TRANSFER | 
WORD TRANSFER TRANSFER TRANSFER | INSTRUCTIONS. 
INSTRUCTIONS INSTRUCTION | INSTRUCTION | | 
t MT MOV T | J LEA | АНЕ i 
j . PUSH | LDS | SAHF 
POP IN LES FUSHF 
XCHG | OUT POPE 
XLAT/XLATB | 
—— — — — —— tp — — — — — Ви 
ARITHMETIC INSTRUCTIONS 
— ТЮН" 
—"ADDIMON | SUBTRACTION MULTIPLICATION DIVISION 
INSTRUCTIONS , INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS 
ш L6 SUB MEL piv 
ADC SEB | IMUL IDIV 
INC DEC | ААМ AAD 
AAA | NEG CEW | 
DAA | СМР | CWD 
| АА8 
DAS 
— — 





BIS МАМРЕ ЛАТ JON INSTRUCT joss 


"LOGICAL INSTRUCTIONS SHIN ISSTRUCTION* ROTATE 
INSTRUCTIONS 

— ЖИИ | SHL /ЗАЈ. ROI 

AND SHE HOR 

OR SAM ЕСІ. 

хок ЕСЕ | 

TEST { | 
Iter 5 — — — — — 





111 


canned by Vamocanner ісе әлі eee ee eee 





STRING INSTRUCTIONS 


— —— 
STRING INSTRUCTIONS 
REP 

REPE / КЕР? 

REPNE / КЕРМА 

MOVS MOVSB / MOVSW 
COMPS / COMPSB / COMPSW 
ISCAS / SCASB/ SCASW 

LODS / LODSB / LODS W 

STOS / STOSB / STOSW 


— 


PROGRAM EXEC! 'TION TRANSFER INSTRUCTIONS 
















UNCONDITIONAL | CONDITIONAL ITERATION INTERRUPT 
_ TRANSFER TRANSFER CONTROL | INSTRUCTIONS | 
| INSTRUCTIONS | INSTRUCTIONS INSTRUCTIONS 
аерге —— y | — 
CALL JATINBE | ЛЕ МО ЏООР | INI 
RET | JAE/ JNB JNC LOOPE / LOOPZ | INTO 
JMP | JB/JNAE | ЈМЕ / JNZ LOOPNE / LOOPNZ | ІКЕТ | 
ІВЕ/ JNA JNO JCXZ | 
, 36 INP / JPO 
| шіл JNS 
y 1 Ја | JNLE JO 
JGE / NL 
|JLINGE | ОР#РЕ | | 
| | JS | | | 





PROCESS CONTROL INSTR! t "TIONS 


| i ТТТ АС SETI CLEAR EXTERNAL HARDWARE | 
| SYNCHRONIZATION 


INSTRUCTIONS 
INSTRUCTIONS 
- STC HLI 
CLC WAIT 
CMC ESC 
STD LOCK 
| CLD | МОР 
STI | 
cu 
TENA e Ro ы, ڪن‎ ET e 
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ЕЕ 





БЕЧ 





Note: 


Here, explain them under: 

2-operand instructions Ex. ADD BX, CX 
1-operand instructions Ex. PUSH SI 
0-operand instructions: Ex. DAA 


Bata Transfer Instructions: - 


- These instructions are used to transfer data from source to destination. 

- The operand can be a constant, memory location, register or ИО port address. 
* Move byte or word (MOV) Instruction. 

+ Exchange byte or word (XCHG) Instruction. 

* Translate byte (XLAT) Instruction. 

* Load effective address (LEA) Instruction. 

* Load data segment (LDS) Instruction. 

* Load extra segment (LES) Instruction. 


Age Be eae озу e Na қ қ . , 
Note: We are going to investigate these instructions 1n details 


Move byte or word to register or memory 


[ы our o Input byte or word from port, word to port 
LEA Load effective address 

LDS, LES Load pointer using data segment, extra segment “л 
PUSH, РОР Push word onto stack, pop word off stack T 


Exchange byte or word 


Translate byte using look-up table 
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j МОУ Instruction 
МОМ instruction із used to transfer a byte or a word of data from a source 
operand to a destination operand. 


it does not modify flags. 








reg8, r/m/i8 
mem8, reg8 
пет8, BYTE imm8 


MOV 

MOV 

MOV 

MOV regl6, r/m/i16 
MOV mem16, хед16 

MOV mem16, WORD imml 6 
MOV. 
MOV 


r/m16, segreg 
segreg, г/т16 
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FEN 
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MOV d,s . 
! q-destination (register or 
=source (immediate data, 
MOV can transfer data from: 
(^: any register to any register (except CS register) 
(4j memory to any register (except CS) 
A immediate operand to any register (except CS) 
`7 any register to а memory location 
=) immediate operand to memory 
зе MOV cannot perform memory to memory transfers (must use a register as an 
intermediate storage). 
ng on the operand bit-lengths; the source 


a; MOV moves а word or byte dependi | 
and destination operands must have the same bit length. 


ee МОМ cannot be used to transfer data directly into the CS register. 


effective memory address), 
register or memory address) 





+ The number of clock cycles needed for an instruction depends on the 


addressing mode. ( 
of the effective address (16 bits) of 


s; For'8088/8086 systems, calculation 
the operand can take several clock cycles (these extra clock cycles are 


not needed for 80286 or later microprocessors): 
es needed for calculating effective address: 


Examples Extra clock суа 
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у MOV СХ, ОТАН 
у MOV BL, [437AH] 
> MOV AX, ВХ 
- > MOV DL, [ВХ] 
> MOVDS, BX 
у MOV RESULT [BP], AX 


1 


> MOVES: RESULTS [BP], АХ 


E 
8 emulator: noname от Е: £f, 


i ? AU. 
fie. пай dg менене 
М — — 
ott у r ту 


апп 


ed by Сат5саппег 


т 
و‎ SAXA 
L^ CN. A 





Put immediate number 037AH to CX 
Copy byte in DS at offset 437AH to BL 


- Copy content of register BX to AX 


Copy byte from memory at [BX] to DL 

Copy word from BX to DS register 

Copy AX to two memory locations; 

AI to the first location, AH to the second; 

БА of the first memory location is sum of the displacement 
represented by RESULTS and content of BP. 

Physical address = EA + 55. 

Game as the above instruction, but physical address = EA + ES, 
because of the segment override prefix ES 


ae с ESE 
A-O 
n "pat 


кит „ДЕА, 
" ^ * 


— * E org 100һ 

МЕ А DT 

— E ro MES add your code h 
т, (ое йй Et MN 


h 


a MOV AL „90001116 
(9 MOV АН L'A 


10 
41 MOV BX offset 1000h 
131 МОМ SI „offset [1@00h ) 






MOV DX,CS 
— | Метел И 
соға c 
a|s 77 
және| MT 91192 xx aud 
смо = 
{жю 
ome | = 
a 02000 xx 
02901 xx 
] 
DOsS-2042H. 
сісзООНЧ, 
AxM=Z214E. 


EXAMPLE 
What is the ө 


g the instruction 
MOV CX, [SOURCE_ MEM) 


ffect of executin 


al to 20,, is a memory location offset 


' 

1 è 

Where SOURCE, MEM equ 
ent starting at 1/4000 ,,. 


relative to the current data segm 
Solution: 
((05)0+20,6) -» (CL) 
((DS)0*20 wt 14.) —* (CH) 
Therefore CL із loaded with the content 


1Л ООО +в + 20,6 = 1A02046 
ntents of memory address 


= 44021,6 


з held at memory address 








Notes:- 


In order to say the compiler about data type,these pre fixes should be used: 
BYTE PTR - for byte. 
WORD PTR - for word (two bytes). 


` For example 


MOV AL, byte PTR [51] 
MOV AX, WORD PTR [51] 


Emu8086 supports shorter prefixes as well: 

b. - for BYTE PTR 

w. - for WORD PTR 
MOV Al „Б. CSI] 
MOV АХ ,M. CSI] 


| 
ЕХ 


Use the move instruction to copy the contents of memory offset 0300H to 
memory offset 0500Н. 

MOV AL.[0300H] 

MOV [0500H], AL 


EX 

Use the move instruction 10 сору the contents of memory offset 0300H and 
030 ІН to memory offset 0500H and 0501H. 

MOV AX, [0300H] 

MOV [0500H] , AX 
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| 
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; 
| 


Tom A 





; 
ЕХ 


Write а program 
0055H,01FCH. Assume DS=7000H. 


to store the data 15H, 75H into memory locations 


MOV: АХ, 7000H 
MOV DS, AX 
MOV BX, 0055H 
MOV [BX] , 15H 
MOV BX, 01FCH 
Mov [BX], 75H 


EX 


Write a pro 
that of memory location offset ЕСІН. 


gram to exchange contents of memory location offset 3FOOH with 


MOV AL,[2F00H] 
MOV BL,[FFC1H] 
MOV [3FOUH],BL 
MOV |FFCIH],AL 
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ваним хл ~ 
wu 
J —— 


чш ырл —_ 


KC Wb Voohunys тіннен 
Санкт AA nns M, ir yr 
ан eer ат m ut pe gites арн нити!" WETTER REL 
inni ei y 


' шн. и" м 14 њи геу н i wen ТЫЛ) T ДАШ? ГРИМ T^ $48 (bot uh 


петину 


| мини ки ТІ Pom ЕНИ] РРА 





нтк 4€ MG шан 





! 
(иу ft Ava 
TARTE 
n (уі! ДР 
KONG AX WX А” و‎ hx 


ксн АН AL —* MW 
хана ыы МУ s” TL 


t% 

Fur the duiu shown, whut is tho resnih nf wem nmi жітімі 
&UM ји he ИТІ 

Д 

ы ут 


Y 


Scanned by CaimScammer 


3 
Execution of this instruction performs the operation 


((DS)0 + SUM) ++ (ВХ) 
РА = 12000H + 1234H = 13234H 





Then, 
[13234H је (BL) 
(13235H ] (BH) 
Result: (BX) = 00ҒЕН, 
[13234] = AA 
(13235) = 11 
XCHG [SUM]. вх 
ыы лик = МАШ 
544401 > — XCHG (BUM) OX 
48 = 
Пода Hacruction 
Variable "BUM" 
instruction 
| xcHO [SUM].BX 
Next instruction 
Variable "BUM" 
3 
121 
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Exchange Instruction 


XCHG DX, [BX] (азан | 
А DX 
вх [ 1000H | 
| DS:1000H | ABCDH 
ps:1002H |_______ 


yov AL, 5 

MOV AH, 2 

XCHG AL, AH > AL = 2, АН = 5 
XCHG AL, AH ; Аъ = 5, АН = 2 
ЕХ 

· MON BX, ЈЕСИ 

MOV [BX],50H 
МОУ AL 908 
XCHG AL,[BX] 

ы 

ЕХ 

МОУ АХ,5000Н 

МОУ DS,AX 

МОУ ВХ,0100Н 

MOV [BX],0F1CH 

MOV CX .5030H 

XCHG CX,|BX] 

5% | 
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1) A. ES, E ES  nsteucnions 


Qc A E EU E o nmn — ma ately tr» гезне ере dede 
nra ug ondes = ілу лет wit o заћи offen? sddrmen ние 
apai papan gial can ce АДА дни aTh a menn t 
mij haag erben + “листи. 
















4 
w 


Laimi ты nm РЫ RA. „Пн 


sou] Bes, tnr i | 
fret lr" | jig: 7 "ы Lu is aft og 18 
rae, 000 
Р. | еді. 
ғ) 4 = — 
bes, cou 3 | 
| : X |o eut HIM: ыт anao - 14) 
mw į 


= 18: 


F.A Destination, Source 


[rans fers the affect address of mure (must he a Сү т» 


location the Яс! nation register 


Ir decus а Mbt т 77 with the offset address of "he data 
-pecified by the Source 
) X 
LEA BX, [DI] 


1 ot instruction loads ihe contents of DI (offset) into the ВХ register. 


2 T does not modify Maes. 


ate ee. ЕЛ. Е 
apt Resort IE 


Eh 
е 

[ 9 
— 
( 

( 

i 

“ 

( 

! 


| 
| 
1 
i. 


апттесгру-саптэсаггеі 





ПА. 
ж LEA BX,NUMB - MOV BX,OFFSET NUMB 


vmm F : й 
ü 3 as poe pl j| 
гача. sep bath una Мару nid zd = de h 
— — EE тынын е (жанан 4 у ode ere 
— id Yn in TA н жч " d "3. Mov gy” Табан 
ЛҮҮ HOY BX. NON с 86 Mov s1 ,2000H 


% WEA DI,LBX«SIJ 


BX,NUMB :NUMB is assumed to point at 


LEA , 
the byte at location LOFD in the 


data segment. 


BL«— FD 
BH*— 10 


LER WS 

LEA .BXJDI] свх а DI „ука ex; PA 

MOV BX IDI] : BX س‎ [DI] Le A bx, offset 55 | 
LEA by, фр sx 


Ву comparing LEA with MOV, it’s observed that:- 


-LEA BX, [DI] load the offset 
of DI) into BX register. 

MOV BX , [DI] load the data stored at the memory location 
addressed by [Dl ]into register [DI]. 
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address specified by [DI] (contents 


жі 


LIDS Destination, Source 





- Load 4-byte data (pointer) in memory to two 16-bit registers. It loads 32-bit 
pointer from memory source to destination register and DS. 
- It does not modify flags 
“Де offset is placed in the destination register and the segment is placed in 
- ime operand gives the memory location + 
- The first two bytes are copied to the register specified in the destination 
operand; the second two bytes are copied to register DS. 


REG - First word 


de so CUN: DS — Second Word 
ШВИЦ русе of memory at igre 4326H in DSioBL, 
content of 4327H to BH. Copy content at displacement of 
“A308 and 4829H in DS to DS register, 


LDS BX.[DI] 





+ 
t 


Fy 
~ 
> 


E y CamScanner 





Ай bertha nero s абы SR er BAT жы еді Coon D буе 





"вране... 


.е.з.......... 


poen E Т i Cf. (< 3 


петља hores mur bihe rl nen — ha 


T ۳ t. =.» 
ке — = | onbir 


Е org 0002h 








$8893 
|“ 





miro — өзім. — E as ко 





b 2% Di — 
Ey: fun Тен. 
РРО: тіз 
à к ў 


04 ; add your code here ! 
том P 
02 mov di 12h | 
97 lds di ,(bx +917 
6. hit 
41 
| 2 
34, 
| 


Assume DS = 500h, SI = троћ, BX = 2Dh, 057FF 


determine the contents of all the affected | 
057FF 


registers if the following instruction is 


t 
executed: — 


"NE 
‚ pps DL[BXSSI] disse 
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LES Destination, Source 
- It is identical to LDS except that the second two bytes are copied to ES 


- jt does not modify flags. 


REG = first word 
ES = second word 


 LESBX, (789AH] Copy content of memory а! displacement 789AH in DS to BL, 
content of 789BH to BH, content of memory at displacement 


789CH and 789DH in DS is copied to ES register. 


Copy content of memory at offset [BX] and offset [3X] + 1 in 
DS to DI register. Copy content of memory at offset [ВХ] + 2 


and [BX] * 3 to ES register. 


> LESDI, [BX] 





11 
ШО) org C^" 


! у ; add your code here 
MI. mov би 4 һ 
{4 (бе edil 





E 1 
іс 
Эсаппеа оу оатосапте — — — алел 








2-Operand instruction to load ES and an Address Register from memory 


і LES AR, M32 
LES DI,[3000H 
B | Веїоге After 
ES 
i Loads ES and DI using Sing? о pi [19009 | + _. 
instruction ғы 2000:3000H | 6000H | 
2000:3002H 
2-Operand instruction to load an Effective address into ап Address Register 
LEA AR, 216 
After 


EX 1 
Before 
px[ 100H | 


LEA ВХ, [SI] 
s [OE 


LEA ВХ, [SI] functionally same 45 
3: жа ps:200011 SE 


2-Operand instruction to load DS and an Address Register from me 
LDS AR, M32 


ЕХ 
1р5 5180009) 
Before After 
[7o00H | 


ps[2000H | 





Loads DS and 51 using single instruction | — 
li si[1000H | | 


=" t 
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mory 


жеде "п — Instruction 


1 Може instruction 


13000 : | New data 
NE | ~ + 2. м segment 
After execution 





LDS SI, [200H] 


- ва; 






Instruction 


] LDS 81, [200H] 
4 


i Next instruction 





Before execution 
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је | : Ав: і 
Ехатр ssuming that BX=20H ,DI«1000H , DS-1200H and the following memory 


contents: 
— — аа — — — چ‎ tU 
ig — | _ 12200 | ч 12201 | 12202 12203 12204 
11 “хх | ~ — -FF — i 
- =" 4. 3, Е 
— — eS مح ین ی ا‎ С = = = —— NE... 


What result is produced in the destination operand by execution the following instruction? 
a- LEA SL(DI«BX*5]  b- LDS 51,1200) 

Solution : 

a- EA =1000+20+5=1025 then (61)-1025 

b- PA=DS:EA=DS* 10+EA=1 200" 10+20012200 


; (SDAA ІН апа (DS)-FFEEH 


Тһе 105 AND LES instructions 
°; LDS and LES load a 16-bit register мл 
—— from a memory location. 
• then load either DS or ES with a se 
retrieved from memory. 

LDS BX,DWORD PTR[SIJ] 


BL — [SI]; 


BHE * [51+1] | 
(Бе in the data segment 


ith offset address 


gment address 


ІН T 


LES BX,DWORD PTR[SH] 
BL 181; 


BH дее DET 1] 
ES = 1[81+3;51+2]; іп ће extra segment 


^ 


] "n pits DU age 


~ 
d ? ; 
É ч P — i SOV ај LN — 
Jvüainicu Vy varimmouarmmi- EX 
РА Y AW kan pem t 





ЕЛІ 


ПІ deus nol тн dify flags 


“Ан! 


li modifis» flags 


— 
The LAH 


a, cb PF, TEL 


F and SAHF instructions 


Flags 


Ш 1 AHF АН — 
-АНҒ Fag 4 * AH 
EX 
Write AL that se the соге of BU? t | memory location having 
ad the Гай N he comtents а: the memor 


an offset 1212 Н and then w 


location having an offset 1-1 H 

АНЕ Lod АНЕ 

MOV [1212]. AH Мос о 
pen i ti 


MON АН, [2121] 


«АНЕ 


HLT Sop 
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Ме "һе СЕН 


to offset 2121Н — АН 


m fag 
дегез of ҰН bo memory lectis 
by off --t LZ iz Н 


- of memory locations pointed 


Sore AH into flags 


IN/OUT Instructions 


- An OUT instruction transfers data from AL or AX to an external 1/0 
device. 

- The LO device address is called port address. 

- In direct addressing mode the address is a single byte. 


- In indirect addressing mode the address is two bytes in DX. 
| 


IN AL2EH AL — port2EH 


IN AX,26H AL + ром26Н 
АН aue pon 27H 














IN ALDX А,  «—- por DX 
IN AXDX А, — pon DX 
ЈАН — port рх +1 
OUT 2EH,AL ,port2EH + AL 
QUT 2ЕН,АХ ; port 2ЕН — M 
| .port2FH — *77 AH 
QUT DX,AL .potDX  * Al 
QUT DX,AX ‚роп ОХ + А! 
і port ЮХ+! %---АН 
133 
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- An IN instruction transfers data from an external VO device to ЛІ. or AX. 


СР ыы ABR. с, 





p xample 


| he serial port rs at OUP НС 4255), read a byte from the serial port. 


dines 03-ЕН>255 
MOV І2Х,03ҒЕН 
IN МОРА 
| 





ж” | 
È 


—— 8 rc 


ух 0:31 ЕН 


Ta] paci — 


5 data 


— 
е 16, 
X 
> 
+ 
hte 
ETENN ET 
— alic 


" 





Example 
Define the DISPLAY device at 2430H and read a byte from it. 
DISPLAY EQU 243011 
MOV DX,DISPLAY 
IN AL,DX 
1 
ёё. |. xx. Ж% ж 
134 
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OUT Instruction 


] 
Before 


QUT 60H. AX AX 
Out port no. 60H 
Out port по. 61H [ 40H | 


Example: 
Send char ` A’ to the pri 777 at 03 A0H. 


MOV DX,03 A0H 
MON АҒА; 
j | OUTDX.AI 
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Syntax: 
. ] 
OUT port address, AL · can be АХ or AL 
. OUT DX,AL ‚ Just holds for DX 
Before After 
| QUT30H.AL Б AL 
Mae * ! Out port no. 30H 50H 
Before After 
OUT DX, AX ax [ 30508 | 
px |21779 | 2 
Out port no. 217TH aH 50H 
Out port no. 2178H [ 40H | 
After 


SOH | 
30H _ 


T XLAT Instruction 
XLAT: Translate byte using look up table 


— | ves 
; JJ | Nome 


eorom 0 „=> "TE 


- Replace the data in AL with a data in a user defined look-up table (!!!) 


- BX stores the beginning address of the table. 


- Atthe beginning of the execution, the number in AL is used as the index of 


the look-up table. 
- It does not modify flags 


- XLAT is the only instruction that adds 8 bit num 
the operation of XLAT is changing the 


ber to 1 6 bit number. 


- XLAT called translate instruction, 
AL+BX). = 


value of AL with the memory pointed to by ( 


.. 


3 | M | | 2 


11006 
11005 -- 


11003 
11002 
11001 
11000 
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ақпай”: To omm ДОТ ШЕРУ 
“Assume (DS) = 0300H, (Bx)=0100H, а id ее 
ХІ. АТ replaces contents of AL bye contents of memory location with 


A—— — — 


PA=(DS)0+(BX) (АТ) ^ 
| Lu КЫН * он- 031 оон 2 : 





The translate (XLAT) data transfer instruction is shown below. It can be 


| used for say ап ASCII to EBCDIC code conversion. 


- The content of BX represents the offset of the starting address of the look 


up table from the beginning of the current data segment while the content of 
ed from the 


AL represents the offset of the element which is to be access 


j beginning of the look up table. 


As an example, let DS = 0300 Н, BX = 1234 Н апа АГ = 05 Н. 


Hence, РА = 03000 Н + 1234 Н + 05 H = 04239 H 


Thus, execution of XLAT would put the content of 04239 H into AL register. 


Conceptually, the content of 04239 H in EBCDIC should be the same as the 


ASCII character equivalent of 05 H. 
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! 
ЕХ 
Suppose that а seven segment LED dis i 
play lookup table is stored in memo 
at address TABLE, now XLAT can use this table to translate the BCD ت‎ 
in AL to a seven segment code also in AL. 
Let TABLE -1000Н, DS-1000H, 





Ж 


The code for the operation of converting is уегу simple using XLAT ” 


> р 
. TABLE DB ЗЕН,06Н,5ВН; 
• MOV AL,SOME ВСЮ VALUE 
1 А A 
. MOV BX,ÓOFFSEL TABLE „5 EA C EL 
А“ 
. XLAT — 
ЧЕ 
e initial value of AL, after 


ы 
4FH,66H, 6DH,7DH,27H,7FH,6FH 


For example take 06H(6 BCD) for th 
translation AL contains 7DH, 


| 
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TABLE 
. ОВ 3FH,06H,5BH 

. DB4FH,66H,6DH [ 
. DB 7DH,27H,7FH,6FH 
. MOV AL,06H 

. MOV BX,OFFSET TABLE 









IDEO 26 ee m 
БУ "мағы И ок 
мез + 


Write code to read the input key from 
a 7-segemnt display at 80H. Mov. BK ket دو‎ 


. KEYS EQU 60H; | тый. У, >” 2,2 


DISPLAY EQU 80H; 
H, 06H,SBH,AFH,66H, 6DH,7DH.2 


^» bw * Z 
SN port (60H) and output the vee “ЈЕ 


TABLE DB ЗЕ 7H,7FH,6FH 


LEA BX,TABLE; 

1 IN AL,KEYS; 
XLAT 
OUT DISPLAY,AL 
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PUSH апа РОР Instructions 


and memory locations 


The stack is used as temporary storage of registers 
eve it back from the stack 


PUSH is used to store data and POP is used to retri 


* Flags Affected 


eaning >> z at 4 5 Ope 
None 
(D) س‎ «SP» | №пе 
) <—(5Р)+2 


Register 

Seg-rTcs (CS illegal) | | 
| 
i 




















Memory 
‘t The stack is a block of memory reserved for temporary storage of data | 
and registers. Access Is LAST-IN, FIRST-OUT (LIFO) | 
at The last memory location used in the stack |5 given by (the effective | 
address calculated from the SP register) and (the SS register): | 


Example: | — 2а | 
4 “Memory Мар of a stack 
ss-1000h 


ср-2000Һ 
iiFFFh| empty | 
5 مسحت‎ 12000h| data | (FoR) of Stack 
data | ! memory 


increasing 





Pr ts 12002h| data 


| data | 
| data | 
[data | 
Max. jFFFEh| даса Cotton)! Stack 
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PUSH: Push to stack 


.- It pushes the operand into top of stack. 


- ‘This instruction pushes the contents of the specified register/memory 





location on to the stack. 


- The stack pointer is decremented by 2, after each execution of this 


instruction. 
` Example 
PUSH AX Decrement SP by 2 and copy AX to stack 
PUSH DĚ Decrement SP by 2 and copy рў to stack 
PUSH [5000H] Decrement SP by 2 and copy word from memory In DS 
- | |. | 1 
POP : Pop from stack 


- It pops the operand from top of stack to Destination. 
_ The stack pointer is incremented by 2: 
ce Destination can be a general purpose register, segment register (except CS) 
‚ or memory location. 

_ This instruction when executed, loads the specified register/memory 
location with the contents of the memory location of which the address is 
formed using the current stack segment and stack pointer. 

4. | 
РОР АХ 
РОР 05 
РОР [5000H] 


t 
$ 
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The PUSH instruction transfers two bytes to the top of the stack. 


) 
PUSH АХ 





1 
f 
PUSH CX [SS:SP-1]-— CH 
[55:5Р-2] «— CL 
SP — SP-2 
1 
PUSHF (No opcrand) 
The PUSHF (push flag) instruction copies the contents of the flag register to 
the stack. 
Aigorithm: 


SP = SP - 2 
55:[5Р] (top of the stack) = flags 


143 


Scanned by CamScanner 








Тһе РОР іп i 
pr. struction performs the inverse operation of a PUSH instruction. 


POP BX 










$ 
BX 
1 
SP 
55 
РОР ВХ - ج‎ [SS:SP] 
: y BH سے‎ (55:5Р-1) à 
SP سے‎ SP+2 
& POPF (No operand) Pops the stack top to flag register. 
Algorithm: | | | 
у flags = SS:[SP] (top of the stack) 






ZEBER 


SP = SP + 2 
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Ех: 


Assuming that SP = 1236, AX ~ 2480. DJ * 85C2, and DX ~ 592, -how the contents of the stack as 


cach of the following instructions 19 executed; 


PUSH AX 
PUSH 01 
Solution: үөн * 
$8:1230 
$8:1231 
58:1232 
55:1233 
58:1234 — 
88:1235 
55,236 -=> 
STAR 





بن 


Ex / 
Assuming that the stack is as shown below, and SP = 18FA, show the contents of thc stack and regis- 
ters as cach of the following instruc iis is executed: 

POP ОХ 


РОР ОХ 





1 Solution: i 
SS:18FA 
SS: 18FB 
SS:18FC 
56:18ҒО 
ТЕЗ n" 
5811900 in Ми | 
POP OX POP BX | 
Sp» 16FE БР = 1900 | 
CX #1423 DX = 2068 px « F691 








КИ тіз UCM мкс veo 





1 
Ex Given S8-:0105h , What is the outcome of the instruction 
PUSH АХ 

BOS = (1050*FFFEh-l 104h 

SP=0008h 

NX-1234h 

TOS-01050«0008h-1058H 

Decrement the SP by 2 and write AX into the 


word location 1056h 













73 NE SP Ы emi i au 


58:0006 1056h AL pow 






ane. 
uir a 
т Мда Й 
к, Р" 
L i | 


58:0008 1058h 


me of the following instructions 


1 
EX What is the outco 
POP AX 
РОР BX 


If originally (SS:SP)-1056H 


€ RA 





stack and increment the stack pointer 


Read into the specified register from ihe- 


for each РОР operation 
(55:5Р)= 1058h 


AX) = 1234h 
(SS:SP) =! (05AH 


At the first POP 
At the second P (BX) = AABBh and 
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